Introduction
Thalassemia syndromes are considered to be the most common genetic disorders worldwide. It comprises of a heterogenous group of Mendelian disorders characterized by decreased or lack of synthesis of either the alpha-globin chains (alpha thalassemia) or the beta-globin chains (beta thalassemia) of haemoglobin. Worldwide, frequency of thalassemia trait is about 3%, whereas in India the frequency ranges from 3 -18%. In few communities like Sindhis, Kutchis, Lohanas, Bhanusalis, Punjabis, Mahars, Agris, Gaud, Saraswats, Gowdas etc. in India, studies show that thalessemia trait is found to have a higher frequency.
Apart from haemoglobin electrophoresis, where consistently elevated HbA2levels are confirmatory, various other haematological investigations available are helpful in diagnosing beta thalassemia trait. However, these investigations are either expensive or time consuming or cumbersome and often require sophisticated equipment. Hence, they cannot be used as effective tools for population screening. For screening purposes, a test which is inexpensive, requires a small amount of blood, does not require sophisticated equipment and can be applied on the population as a whole is preferred. These requirements are met by a modified osmotic fragility test "NESTROFT" (Naked Eye Single Tube Red Cell Osmotic Fragility Test), a test first described by Kattamis et al. In this study, we compared two groups which showed positivity for NESTROFT with the negative test group for all the haematological parameters available by an automated hematology analyzer so as to decide the samples to be tested for NESTROFT in a routine clinical pathology laboratory.
II. Materials and methods
The present study was conducted in the department of haematology, Sree Balaji Medical College and Hospital in Chennai. The study includes patients of different age groups, attending the outpatient department of all the specialties presenting with various complaints associated with anemia. Complete www.iosrjournals.org 10 | Page haemogram and peripheral blood smear were done to confirm anemia and also to sub-type it. Subsequently, 50 cases who had a low haemoglobin (Hb) value and diagnosed as microcytic hypochromic anaemia on peripheral blood smear are subjected to NESTROFT.
Principle of nestroft:
Normally, red cells put in saline solution begin to lyse at a saline concentration of 0.4-0.5% and lysis is complete at 0.32%. However, in beta thalssemia trait, due to alteration in osmotic resistance of the affected RBC"s due to volume/surface area ratio changes [4] lysis begins at a saline concentration between 0.4-0.35% and it may not be completed even at 0.1% solution. NESTROFT is done at a saline concentration of 0.36% to ensure a high sensitivity with acceptable specificity. [1] III.
Material
0.36% buffered saline prepared by diluting 36ml of 1% buffered saline with 64ml of distilled water to make 100 ml (Test Reagent).
Procedure of the test:
Two test tubes labelled as"C" (control) consists of 2ml of distilled water and as "T" (test) consists of 2 ml of 0.36% buffered saline. A drop of blood was added to each of the tubes, which were then left undisturbed for half an hour at room temperature. Following this, contents of both tubes were gently shaken and held against a white paper on which a thin black line was drawn. The line was clearly visible through the control tube and if it was the same in test tube; it was considered negative, otherwise test result was interpreted as positive [ Fig-1, 2] . The tubes were left undisturbed for 3 hours. At the end of 3 hours, the control tube was seen to be homogeneously pink with no sediments. In the "test" tube the negative test showed similar findings as control tube where as in a positive case, a clear supernatant and a sediment at bottom was observed [5] . The observations collected from the NESTROFT test were recorded.
IV. Observations And Results
The study population included 50 patients" hemograms and peripheral smears. The age range of this study population varied from one year to 58 years. All the patients had peripheral smears, complete blood counts including parameters like haemoglobin level, RBC count, RBC indices, Red cell distribution width, Total WBC count, Packed cell volume, platelet count and these were correlated with the NESTROFT results. In the peripheral smears included in the study, 57% microcytosis. 26% of the smears had associated hypochromia. Macrocytosis along with microcytosis was observed in 4% of smears. One of the smears had features of sicklethalessemia with sickle like cells and microcytic hypochromic RBCs. Associated finding of thrombocytosis was observed in 8% of the smears.
Out of the 50 patient samples included in the study, 16 samples showed positive results for NESTROFT. Among the NESTROFT positive samples, it was observed that the age range was from 1 year to 23 years. Male: female ratio was 1:3. The mean RBC count was 4.5millions/cumm. The mean haemoglobin was found to be 9.1g/dl. One of the patient"s samples, showed a haemoglobin of 13.5g/dl with the peripheral smear showing hypochromia and hence included in this study. The mean MCV was observed to be 66.3fl. Mean MCH was found to be 20.1pg and the Mean MCHC was 30.1%. The mean RDW-SD in these positive cases was found to be 15.1. Mean Packed cell volume was found to be 30%. The average total white blood cell count was found to be 9.04X10 9. The average platelet count was 3.7X10
9.
In the NESTROFT negative group, it was observed that male: female ratio was 1:5. Age range was from one year to 58 years. Mean RBC count was 4.7millions/cumm. Mean haemoglobin 10g/dl. Mean MCV 71fl, mean MCH 22pg and mean MCHC 30.7%. Average packed cell volume was found to be 33%. Mean Red cell distribution width-SD was 15.2%. Average total White Blood cell count was 9.2X10 9 . Average platelet count was The results of the P value obtained using Unpaired t test for comparison of the means of all the haematological parameters between the NESTROFT positive and negative groups is shown in the Table 1. It was observed that there was no significant difference in all the haematological parameters between the NESTROFT positive group and the negative group. P value was >0.05 for all the parameters. 
V. Discussion
Among the hemoglobinopathies, thalassemias have a higher incidence in India. Hence, it becomes necessary for the early detection and diagnosis. Genetic screening, molecular detection methods, high performance liquid chromatography and haemoglobin electrophoresis are the methods available currently for the diagnosis 1 . But, to screen mass populations and as a routine testing in clinical laboratories in underdeveloped countries, a single tube red cell osmotic fragility test was designed. This helps to scrutinize patients who need other investigations like haemoglobin electrophoresis etc. S.K,Bhobate et al have shown in their study that NESTROFT has a sensitivity of 97.1% and a specificity of 100%. They have observed that NESTROFT was positive in 97% of known thalassemic trait patients and hence concluded that it is an effective screening test for hemoglobinopathies 2 . Sanjay Piplani et al have studied the utility of NESTROFT in 150 Indian Punjabi subjects and have concluded that it is a cost-effective, valuable screening test in the rural population 3 . Giulia Breveglieri et al have studied the Taqman genotyping for detection of single nucleotide polymorphisms frequent in thalassemias 4 . They have observed in their study that these genotyping methods could be used for non-invasive prenatal diagnosis of these disorders. With the availability of these molecular diagnostic methods which can detect Beta globin gene mutations at an early gestational age of 9 weeks, it becomes necessary for screening all the antenatal women for subjecting to futher evaluation.
Manju Mamtani et al have observed in their study that NESTROFT positivity has a marginal significant correlation with elevated HbA2 levels but none of the haematological parameters correlated with positive NESTROFT 5 . These findings are similar to the observations in our study.
VI. Conclusion
It is concluded from our study that all peripheral smears with a microcytic hypochromic anaemia especially in women of child bearing age group should be screened for thalassemia trait by using NESTROFT as a routine test in clinical laboratories.
